The diagnosis of mental retardation in a child comes as a tremendous blow for most affected families and the assessment of such children and young adults represents a major part cryptic chromosome anomalies in a total of 99 cases of idiopathic mental retardation, including one child with non-specific mental retardation. These authors estimated that cryptic chromosome rearrangements in the telomeric regions (which have a high concentration of genes and are affected more commonly by chromosomal rearrangements than other parts of the genome) cause 6% or more of idiopathic mental retardation. Ledbetter" has discussed in detail the clinical situations in which an underlying cryptic translocation should be considered.
It seems probable that severely affected subjects with dysmorphic features are more likely to have cryptic lesions and certain familial cases, especially where there are unaffected intervening relatives, are at high risk.'9 However, in the absence of a whole genome screening test for cryptic chromosome imbalance, the true prevalence is uncertain and the proportions of unbalanced cryptic aberrations that are de novo or arise as a result of an inherited balanced rearrangement are also unknown. This point is important in the assessment of recurrence risks where the phenotype is judged "chromosomal" despite a normal karyotype.
X linked genes and non-specific mental retardation X LINKED MENTAL RETARDATION
It has long been recognised that males consistently outnumber females in surveys of mental retardation and the possibility of X linked mental retardation represents a major concern for genetic counsellors. 22 Lehrke" hypothesised that non-specific X linked mental retardation could account for the excess of mentally retarded males in a population. Bundey et at observed in brothers of affected males with severe mental retardation a recurrence risk that was three times that for sisters (this figure includes subjects with a cytogenetic diagnosis of the fragile X syndrome). Herbst and Baird'4 also found an increased recurrence risk for brothers of male cases with idiopathic severe mental retardation (IQ [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] and for the brothers ofmale cases with non-specific mental retardation (where no distinction was recorded for level of mental retardation). Herbst and Miller"5 calculated a frequency for non-specific X linked mental retardation of 1.83 per 1000 males and suggested that 27% of all nonspecific mental retardation in males might be Table 4 . 10 males and 10 females excluded with a cytogenetic diagnosis of fragile X syndrome. Note the low recurrence risk (1.5% excluding the offspring of consanguineous marriages) for the Asian group analysed the result of an X linked defect. These figures were derived from the observation of an excess of 72 male-male affected sibships in a British Columbian birth cohort based on a number of assumptions which included that the excess of affected brother-brother pairs over affected sister-sister pairs were all examples of X linked inheritance, zero fitness of affected males, and equal fitness of carrier and non-carrier females.
Morton et alf6 suggested a similar figure.
Evidence for a significant X linked component to mental retardation has not been confirmed in all studies. Bundey and Carter27 noted an excess of males in a study of 179 children with idiopathic severe mental retardation. However, since no excess of retarded male sibs was observed, they rejected this sex difference as being the result of X linked genes, attributing it to the greater susceptibility of males to environmental effects. In a population study from Coventry, Bundey et ar found no evidence of a contribution by X linked genes to idiopathic mild mental retardation. However, a number of these children, originally identified on the basis of a cytogenetic diagnosis of the fragile X syndrome, were incorrectly excluded from analysis. 28 Costeff and Weller29 also found no increase of segregation ratio among male sibs of male probands with non-specific mental retardation although confidence limits for their data were wide.
THE FRAGILE X SYNDROME The recognition of the fragile X syndrome was felt initially to confirm Lehrke's observations on the importance of X linked mental retardation. However, the advent of a molecular test for the condition showed that its prevalence was significantly overestimated30 and highlighted inadequacies in the use of apparently diagnostic clinical features." These findings have implications for the interpretation of studies estimating the proportion of mental retardation owing to X linked genes, the proportion of X linked mental retardation resulting from'the fragile X syndrome, and the recurrence risks for mental retardation where subjects with a putative diagnosis of fragile X syndrome were defined. For example, Morton et al'8 have restudied children from a population survey originally diagnosed with fragile X syndrome. They show that in 18 out of 29 cases the original diagnosis was incorrect.
NON-SPECIFIC, X LINKED MENTAL RETARDATION
The difficulty in testing Lehrke's hypothesis through direct measurement of the population frequency ofX linked mental retardation is that it is not possible reliably to distinguish this type of mental retardation from that resulting from other causes, genetic or otherwise, just as it is often difficult to distinguish between forms of mental retardation which definitely have an X linked pedigree pattern. In the latter situation, however, an approach to differentiation can be made through detailed phenotype analysis and localisation of the causal gene in appropriate families.'2 At present, only 10 to 12 nonoverlapping loci are required to explain all localisations of non-specific X linked mental retardation so far identified." Much research is directed towards identifying X linked genes, but is this activity assisting the clinical geneticist at present? In our experience, the response is, "not greatly". Among the expanding number of published X linked mental retardation syndromes, there is such considerable overlap of supposedly distinctive phenotypic features (for example, obesity, macrocephaly, mild microcephaly, hypotonia, hypogonadism) that confident clinical diagnosis and genetic counselling advice is impossible given the commonest presenting scenario, the isolated affected male, or even when affected brothers present. In this situation we revert to empirical advice and published data on nonspecific mental retardation. The risks for sisters' sons depend mainly upon the risk of a mentally retarded male having an X linked condition. There are no available empirical data to answer this question. It is possible to derive risks37 using figures from Herbst and Miller's study25 of mental retardation in British Columbia. As discussed above, these calculations are based on a number of assumptions which are unproven.
Conclusions
We set out to review studies of recurrence risks in mental retardation already knowing that data for genetic counselling are limited and difficult to extract. Significant differences exist between studies and these are reflected in the figures given in medical genetics textbooks. 37 38 Moreover, a recent postal survey of Consultant Clinical Geneticists in the UK suggests that clinicians vary in their assessment of recurrence risks, the importance of X linked genes, and the significance of dysmorphism for recurrence risks (appendix 1). Although advances in diagnostic techniques and the gene mapping of syndromes associated with mental retardation mean that idiopathic mental retardation is a dynamic concept, it is likely that we will remain dependent on empirical data for the foreseeable future when asked about the isolated case with unexplained mental retardation. We suggest that further empirical studies are needed and are as challenging as exercises in gene localisation. Future studies will incorporate detailed clinical evaluation of cases, molecular testing for the fragile X syndrome, and, ideally, a molecular cytogenetic test for cryptic chromosomal rearrangements. In this way it should be possible to derive accurate and comparable risk figures which can be used in counselling affected subjects and their families.
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